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and their roots project over the consolidated soil. The vegetation surroundings 
the other vanished tarn, which was mainly snow grass (Danthonta flavescens) 
and turpentine wood (Dracophyllum urvilleanum), ha9 now disappeared, leaving- 
behind dead remains sitting over some six inches of hard, compacted peat. 

On Mount Matthews (3,079 ft.), the vegetation is similarly heavily affected 
by animals. I cannot state to what extent it is worse than on my visit there¬ 
in January, 1933. It is, however, definitely in an unhealthy state. Here the- 
animals are principally goats and opossums. There is also some evidence of pigs. 
We did not see any undoubted indication of the presence of deer. Although we- 
did not actually see any goats during the day we were there, relatively 0 fresh 
droppings were literally all over the mountain along our route, especially above- 
the 2,000 ft. level. This animal appears to eat everything within reach, which is, 
in general, any shrub or other plant up to four feet high. The windward faces,, 
which are not necessarily ‘'sunny” faces, are most thoroughly eaten. The onljr 
indication there is now that any undergrowth ever grew there is the presence of 
fairly numerous seedlings an inch or so high or at most young plants cropped 
to that height. The consolidation of soil is everywwhere in evidence. There is a. 
wholesale destruction of bryophytes (mosses and liverworts) as well as all 
other herbaceous cover. The increase in the size of extensive slips on the 
mountain is probably closely connected with the increased run-off associated with 
this phenomenon. Opossums do not appear to be nearly so abundant as on Mount 
Holdsworth, but their depredations are nevertheless quite a common sight. 

Deer and opossums cannot be blamed for all the damage done to vegetation, 
in the Tararuas. I am well aware, for example, that the larva of a moth, tenta¬ 
tively identified as that of the genus Carposina, is responsible for periodic wide¬ 
spread killing of leatherwood (Olearia colensoi) and for attacking seriously 
Olcaiia lacanosa. It was active at Hell’s Gate and Holdsworth on my last visit 
there. Another example is a widespread disease of Coprospia foetidissima on- 
Holdsworth caused by an ascomycetous fungus. Still other examples are periodic - 
stripping of tree crowns by snow. A lare gale, such as that of 2nd February* 
1936, is known to smash forest over miles of hillside in a few hours. All these- 
factors can be accounted for and dismissed from the present consideration of 
the animal damage. 

I am aware that the Internal Affairs Department has deer shooters periodi¬ 
cally in the Tararuas engaged on the reduction of the deer population. However^ 
it appeals to me that the present rate of deer destruction is quite inadequate, 
and that this activity, in one form or another, must be extended urgently to 
opossums. The denudation of the steep hills receiving some 100 inches of rain per- 
annum must bring about disastrous consequences upon the rivers and plains of 
the Wairarapa if not checked in time. 


MICROBIOLOGY IN NEW ZEALAND. 

JSy T. R. Vernon, Plant Research Bureau, Auckland. 

Until lecently microbiology, as such, has not formed part of New Zealand’s., 
scientific effort. In the past, the microbiological work that has been carried, 
out has been in the nature of specialised bacteriology or mycology applied 
to particular problems in particular industries. Medical, veterinary and dairy 
bacteriologists have practised in their respective fields, while mycology has^ 
been the province of the plant pathologist. Generally the emphasis has been 
on the parasite and pathogen rather than the saprophyte. This policy has no 
doubt served New Zealand well, but the growing importance of general micro¬ 
biology, both fiom the fundamental and practical points of view, has shown^ 
it to be inadequate for present conditions. 

New Zealand has a small population, but a high standard of living and a 
high per capita production level. Its great exportable surplus of primary produce * 
and its local secondary industries necessitated by its isolated position place 
demands on its scientific services out of all proportion to its population. The 
need for general microbiological work suited to New Zealand’s needs isu 
apparent and this gap in our scientific plan is now being bridged. 
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Antibiotics. A small unit lias recently been established for work in anti¬ 
biotics. The unit is equipped for research and for production of antibiotics 
;for experimental purposes on a pilot-plant scale. 

On the research side it is clear that New Zealand’s effort cannot be great, 
•but it can perform a useful service and by investigating New Zealand’s 
indigenous flora for new antibiotic substances may contribute something of 
-value to the general pool of scientic knowledge. 

The general programme is as follows:— 

(1) To hold a watching brief on world research in antibiotics so that new 
knowledge and new discoveries with applications in New Zealand can be 
made use of with the least possible delay. 

(2) To carry out laboratory fermentations and produce antibiotics which, 
although they may have been discarded as chemotherapeutants for 
human use, may yet be useful against animal or plant diseases. 

(3) To provide an assay and testing service for these and for such new 
antibiotics as may be discovered, using as test organisms human, 
animal and plant pathogens, especially those of interest to New 
Zealand. 

(4) To conduct a systematic search for new antibiotics from the micro- 
and macro-flora of New Zealand. New Zealand’s geogiapliieal isolation 
has given her a remarkable indigenous flora and it is not unreason¬ 
able to expect that her isolation and peculiar climatic conditions have 
produced local strains and varieties that may yield new antibiotics. 

(5) Pilot-plant production will provide usel* organisations such as the 
Animal, Plant or Medical Research Stations with antibiotics in suffi¬ 
cient quantities for sound experimental work. Pull co-operation with 
these organisations is an essential part of the scheme. The necessity 
for team work is fully realised, but clearly a complete team on 
antibiotic work would not be justified in so small a country as New 
Zealand. It is believed, however, that with the co-operation of the 
existing research organisations there will be, in effect, not an isolated 
group working in antibiotics, but a complete team. 

It is clear that this work on antibiotics must be regarded as a useful 
preliminary to the development of the larger field of general microbiology. 

General Microbiology. 1. The type of microbiological work required in New 
Zealand is governed largely by local conditions. Much of it will be in the 
nature of servicing local industry and translating overseas results to suit 
New Zealand’s conditions and requirements, but certain long-term fundamental 
work may be justified. 

2. Industrial spoilage through the action of micro-organisms is consider¬ 
able. The processing, transport and storage of perishable goods in a sparsely- 
populated country consisting of two long and narrow islands, with a wide 
range of climatic conditions, but in general involving high humidities, present 
many spoilage problems. 

The industrial structure of New Zealand is characterised by its basic 
primary industries together with a rapidly expanding group of secondary 
industries. Most of these local secondary industries operate in small, widely 
dispersed units usually too small and too scattered to have their own research 
organisations or even to employ scientific labour to any extent. The few 
scientists employed are chemists who must grapple with microbiological prob¬ 
lems as best they can. This situation is likely to remain and there is need for 
the University to provide courses in microbiology, particularly for chemists 
intending to enter Industry. 

While liaison between Science and Industry has recently been improved 
by the establishment of the Manufacturers’ Research Association, there is 
as yet no organisation able to supply the microbiological services that Industry 
requires. 

3. At present the major industries are well catered for by their own 
research stations. Wool and leather have special research organisations, but 
do little microbiological work, while the meat industry relies on overseas 
research entirely. It is the smaller industries, local food stuffs, canning, 
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-curing, etc., that require some general microbiological service. There are 
-also certain local problems in areas of high humidity such as the deterioration 
of paint, instruments and building materials. 

4. Apart from cheesemaking, New Zealand is interested in four types 
of industrial fermentation—brewing, wine making, retting and silage making. 
The complexities of natural fermentations really demand long-teim team 
"work which would not be justified in New Zealand, but some microbiological 
Work relating overseas knowledge and methods to local conditions would be 
of great value. 

5. New Zealand's prosperity is ultimately based on the soil. At present 
little if anything is known of the micro-flora of New Zealand soils and this 
is a most serious omission in our scientific iflau. New Zealand possesses 
certain advantages for the study of soil microbiology—virgin land untouched 
by man lies adjacent to cultivated soils—and a long-term policy might well 
yield results of value. 

# & I* general microbiology has been neglected in the past both by the 
■University and the research stations. The establishment of a unit for research 
in antibiotics with special reference to animal and plant diseases, is an 
important step towards making good this deficiency. Moie microbiological 
work, however, is still required, particularly for servicing the smaller indus¬ 
tries and relating overseas research to local imoblems. 


PLANT DISEASES CAUSED BY VIRUSES. 

By E. E. Chamberlain, Assistant Director Plant Diseases Division, D.S.I.R. 

In ancient times diseases were attributed to supernatural causes. Following 
the discovery of the microscope, however, it was found that tiny organisms 
such as bacteria or fungi were associated with many diseases and in the 
eighteenth century the germ theory of disease was established. It was then 
believed that for each disease there would be isolated some organism which 
could be cultured and examined microscopically. This theory had to be 
abandoned when in 1892 Iwanowski showed that a bacteriologically sterile 
filtrate of sap from mosaic-infected tobacco plants caused infection in healthy 
plants. Eventually his work led to the recognition of the group of diseases. 
which have become known as viruses. In 1899 Beijerinck propounded his 
virus theory of a "living contagious fluid.” From then on many plant-virus 
-diseases were recorded and described, but it was not until the early 1920's 
that fundamental studies were undertaken. Most of our knowledge of viruses 
has, therefore, been accumulated during the past twenty-five years. 

Viruses have three distinctive features. 

(1) They arc infectious. 

(2) Under a microscope using ordinary light they are invisible. 

(3) They can multiply only in living tissues. 

Present workers define a virus simply as “ an infectious disease, the casual 
agent of which is invisible.” 

Regarding the nature of viruses there have been many theories but until 
recently it was generally accepted that they were minute organisms somewhat 
of the nature of very small bacteria. Studies during the past eleven years, 
however, have altered this conception. About twenty viruses, from a total 
of over two hundred known, have been isolated in a pure crystalline form. 
Chemical studies have shown that these are nucleo-proteins composed of 
nucleic acid and varying numbers of amino-acid groups. Each virus particle 
is a single molecule of nucleo-protein. This chemical simplicity distinguishes 
them from even the simplest organisms and might appear to indicate that 
they are inanimate chemical compounds. On the other hand they possess 
.such indisputable properties of life as the power to multiply and mutate. 
-Hence it must be concluded that they occupy a borderline position between 
rthe living organism and the non-living chemical. 



